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Thxs invention relates:to:apparatus for \vany,mg
the angular relation :of -a <driven :member Huring
its rotation. Such :apparatus  is-especiglly -useful
for -effecting  circumferential adjustment :of o~

tating -bodies, such for:example :as ;printing ic¥l- ®

inders when circumferential -adjustmernt is:degir-
-ablein-orderto effect: registration.

The present-inventiondas-been:successtullyem-
‘bodied in:textile:printing machines-andsuchem-

‘bodiment -will .‘be’ zdescnbed erein by “way ©f 0 Hnegs -which ‘form*a part of th}s spemﬁcat 11, Bl

llustration.

Various forms-of :register.atiustment have ieen
.proposed -and. -utilized -heretofore :in :eonneetion
with fabric and -other printing mracHines ®s swell

parts: enibodmd,‘by*way of example, in 4hé
ratus hereinafter: ﬂescnbed as illustr aﬁmg BPEES-
-erft preferred form ‘of the'invention; and th
‘verition *will ‘be more’ partxcularly pomted out in
'the'appended dlaims.
‘Further-and more specific- deects featm es Jand
-alivarntages -of - the inverition ‘'will more iy Hp-
‘pear-from e détalled’ descnptmn givéen' below
“teiken i connection withthe: accompanymg v

'in“wmch ' S

‘me prmﬁing *maclrﬁne enibodymg ‘th
and

as in machines for handling paper:and other web 18 3Fi>g 245 B, secﬁional Wiew . showmg ’furﬁher de-

material wherein angular -adjustment »of sone or

‘more rotating members :is desirdgble. Gertain :of
the prior ‘art apparatus -employ -a mmechanical
‘transmission between :a .drive shaft and i -friven

‘tails of srunning atjustment ‘register means “in
sgecordance withithe present dnvention; = "~

“Referring to the ﬂrawmgs :and more parﬁlcu-
larly to Wig. i1: hn 1mpressmn cylinaer 4§ desig-

shaft and :effect {the angular. adjustment «of the 20 mnated sas i &nd iis Treely rotatably Journslled n

-driven -shaft relative to’the idriving shatt fy ma-
nipulation of the -transmission. 3 :is :desirable
that such manipulation.takemplace-whileithe:shafts
are rotating (as -well -as “while :statiomary) samd

this is referred to qas:a:running adiustment. It %5 cmn‘terentiulby ‘spavell” prmtmg :rol}s-,”su

is - desirable -that such qunning adjustment e
made possible from the roperator’s:station :some-
what removed from the .location of -the frans-

‘mission, and hence-electric motors. have ‘been ufi-
lized for controlling such mdjustment. ‘TCrans- S

‘missions and: actuating -electric .metors wre ccon-
veniently .carried ‘by -the rotating shaft sand :this
-has "led to:certain ieomplications and diffientties
in:providing:suitable transmission mechanismiand

bearings such ‘as 2-—2° awmch ‘are smtably sup-
iported -on ‘the madhine fmme ‘mot$hewn). ~The
“impression :cylinder U °is engaged by anﬁiadapbed
‘to e fridtiordily “driven by a’ plurahty of

-ontly ‘ome «of which 4s Shown Tor ithe’ §ake 'of &~
-plicity.  The printmg rolls B are rotatably ‘sdp-
‘ported dn suitable Wearings suchas 44" mount-
el on the mmdhine frame ot  show) “THe
“printing «wolls 3 -are sprovided with sutwardly 6%
'ftending Sheftentsby: means’of ore: of whlch such
-8 35, ‘the wprinting wells are «driven in ig manner
tolbemowimore:patticitlarly ttescribed:
Driving mower is Bupplied by in ’mam drife

4An supplying electrical ;power ‘to ithe mptor ifor 385 shaft B wiitch ids cogxid]l “With impressioncylinder

dts -operation. A common means :of ssupplying .

such ;power, by means of slip :¥ings, is {disaivan-
tageous since it requires the use of fixed contacts
or brushes-supported -adjacerit therdto rani muin-

i rand «carries @ icentral ;gear -wheel T fixed: theréto
@and in -Ativing engagement :with ‘- spur:igear 18
-which -is #reely ;rotatably journaled-and suitably
restrained ragainst axial .movement' on' a-dipHow

‘taining said:rings and brushes clean san# ‘in inti- #0 ghaft 9 ;provided with wa spline -or. key-conneetion

‘mate contact.

An object of the present invention:is:to:provide
improved apparatus for .effecting :angular rad;juss-
ment between :a ratatable 'member :and -its - driv-

fextending :into @ graeve, :such as0; formed An
the .driven :shaft .5 .to provide for. amal agiust-
.ment .of .the .shaft 5 with respect 40 the.gear:8,
thus permitting.lateral registration: ad;mstment of

ing means -either :at rest vor -during -operatton. 0 ‘the roll 3. "The hollow .shaft 9 .may .be: ugldlv

Another object -of the invention s ito jprovide
a simplified and dependdble :transmission :for ef-
fecting such adjustment.

Another object .of -the inventien .is 4o mroxide

‘secured “to the driven shaft 5.in the- desxred ‘RO~
sition aXiaIly thereof by :suitable. lockmg means,
such -as ‘f1. "The driving gear 8 is connected
with the -driven -shafts 5 ‘and ‘9 by means of a

-apparatus for:such running :adjustment:in-which 8D “transniission “designrated in its entlrety ‘as’ ‘g, and

the -power ;supply line -may be-directly cormected
e -a-isuitable ‘motor for :adjusting :ssid ‘transmis-
-sion.

The invention-consists :in the:novél features vf

'sdid “tramsmission 2 4s -adapted to be’ admsted
ito effedt 'ch-cum“ferenﬁdl registér, by means g,
rotery ymotor, suéh us\an glectrical’ motor, - desig-

- msited in 1ts wntivetyas 3. The housing - ‘of ‘the
construction, -arrangement :and combination «of B8 .notor I3 dstredlyratatably supported and isTheld,
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against rotation by means of a pendulum weight ‘nected to the outer end 3 of the crank shaft
{4 thereby permitting a permanent and direct by a suitable coupling 38.
attachment of the motor 13 to an electrical power . As will be seen from the drawings, the various
line 15 which preferably has interposed in. its ball bearings or roller-bearings supporting the
" cireuit a suitable fuse set 16 and a suitable switch: 5 ends 80, 31 of-the crank shaft and the inner
(not shown) :located’ at-the control station. <X end-of the: motor housing-34 -are: a,rranged in ta-
is understood that each’driven: shaft-of ‘theires pered relation to facilifate asseémbly. -
spective printing rolls is provided with similar. In the present embodiment, an ele'ctrlca.l motor
transmission and adjustment means, and the elec"2 == of about 1o H. P has been found satisfactory and
trical control switches for the res the ratm of the transmlssmn of the planetary gear
all situated at the control sta
tails of the adjustment mechan
more fully described.
Referring more partmularly
mission housing {71, which- functions 4§ 4 Hollow+ 15 - :
drive shaft, is rigidly secured to the gear 8 as Power is transmltted from the shaft 6 through
by mesns of bolts, such as 8. The housing: | hegéar wheel 7 to the driving gear 8 which in
the gear 8 and the hollow shaft 9 may be: co Uy ‘Garries with it the transmission housing 17
centrically disposed with respect to the axis - and.the-transmission driving gear 21, which in
the shaft 5. For purposes of convehience i s+ 20 yrn rotates the planet gear 21 about its axis 29;

The electrical motor is reversible and accordlng-
yv:forward and- reverse electnca.l control means
a1 be employed‘: :

sembly,- the housing. {1 is provided. with & re- “and: the attached planet gear: 28 is thus caused
movable -end- 19 made : integral . therew1th by to rotate the driven gear 22 which thereby drives
means of screws, such as 20.. To the innerface - ‘the shaft'§ and the rotatably attached shaft 5,
of the housing end 19 there. is. r1g1d1y secured.an ‘thus - causing the printing roll*2 to be driven,
internal ring gear 21 concentric with the shaft-5 25 which in turn frictionally drives the impression
and which comprises: the driving .gear: of - the roll~l:. During this operation; there is a rela-
transmission.  A-complementary, and similar in-'  tive rotation between the driving gear 8 and the
ternal ring gear 22 is disposed. coaxially:of the. griven shaft 5-on the one hand. and the housing
gear 21-and provides the driven gear.of the trans- ' .34 ang stator 37 of the electrical motor on the
-mission; and in the present. embodxment -formed 80 ‘other-hand. Likewise “all: of the ‘parts of ‘the
as an mbegral part of a sleeve 23 whose 1nner end. - plarietary gear simultaneously rotate concentri-
surrounds the -shaft -8 and.is.rigidly :secured ~ cally with the housing 11; butt only as long as the
thereto by suitable means, such.as keys.24. .In  ¢rank shaft end 32 of the planetary ‘gear- is not
order to provide a suitable support for the trans- ‘driven: by -the motor 13, 'However; when it is de-
mission housmg '1 Sultable ball bea,rlng umts 35 sired to angularly adJUSt the driven’ member the
such as 25.and 26, are-disposed between: the:cy- actuating switch is closed and as'soon as the cur-
lindrical housing wall and the sleeve 23, and the  rent is supplied to-the motor 13, the rotor drives
sleeve 23 is preferably tapered.to: faclhtate ‘@S-, . Ithe crank shaft 29—31 causing. its’eccentric por-

sembly from the outer end-of:the-housing,. ‘tion 29 to-revolve about the ends 38—31 which are
A planet gear 27, whose: external dlameter is \,40 coakial ‘with' the. shafts '8 and 5: which: causes
- smaller .than the internal diameter.-of the ring. -the planet gears to revolve about the axis of the

. -gear 21,-is in mesh with the ring gear 2! andis shaft 5-on account of the very high transmission
integrally formed -with' & complementary- planet of “the plenitary geéar, and they will continue to
gear 28 in mesh.with and.of smaller diameter _revolve very slowly and-only ‘so long as the mmo-

~_ than the ring gear:22. . In-the present embodi- 4% ‘tor runs; thus causing: a relative angular move-
ment, these planet gears are provided with-a com- “ment- between theé driving: member (1 and the
mon hub, but of course likewise may be:-sepa- . . driven member 5. During rotation of the rotor,
rately formed,,_but,ngidly secured together..The! - the-stator is held agaihst rotation’ by means of
common hub:is journaled on the eccentric portion'  -the weight {4, -which is sufficient to overcome the
29 of .a crank shaft whose inner end:30.and outer 50 . reaction of the rotor torque.’ Tnasmuch as the
end 31-are disposed coax1ally of: theshaft 5. : The -printing rollers are driven from the central gear
inner end 30 is freely rotatably supported, as by - T, by way of the drive member or housing ‘17, in

. ball bearings or roller bearings mounted:in-a- disk: a’ positive ‘manner; the:shifting ‘of the eircum-

| -32 which is rigidly 'secured to thesleeve:23;7and. __ ‘ferential position:of one:of the printing rollers,

* the outer end 31 is similarly supported from’a 85 suchas 2, ‘with respect to the housing 1, °or the
disk. 33 rigidly: sécured-to:the housing:end 19.. - “main:drive shaft 8, results also in a correspond-
Likewise the:hub’ of planet gears 27228 is freely ing shifting of-its circumferential position with

‘rotatably journaled on the crankshaft éccentric = -FeSPect to.the other printing:rollers, i. e., in"a
portion 29° by means of sultable ‘ball” bearmgs -changing of the register oradjustment.. '

60 - This invention is éspecially suitable for use in
fabric printing. As is well-known, an impression
~eylinder is‘covered with a-layer of fabric and, in
the embodiment illustrated, is driven by the fric-
- -tion of the-several printing rollers engaging: the
u nits mterpose d between the ho usmg Do} rtlons, 68 periphery of the covered 1mpressmn cylinder sur-

. ~face.” Such covering is riot always uniformly firm
and sultable means As Pr?"flded for securing mo- ~and resilient: and ‘furthermore the thickness of
tor housing 34 against al displacenient rela-

3 the copper jackets of the rintin linder varie
tive to the transmission .housmg The, axis of pper J 5 P Ak o 18,

Tor these reasons it is usual to have the teeth of
the motor is thus disposed. coax1ally of .the. shaft 70 :the gears, such as the spur gear 8 and the central

5. The motor of the present embodiment is:an  ~ :gear 7, rather coarse and With some play in order
induction. type motor. having.a short-circuited: o permit: desirable adjustment of the printing
armature, and. is provided with a rotor:36.and:-a- . rollers in a direction transverse their axes, o
stator 87 .which -are:likewise coaxigl with::the - “that:the rollers may be brought intothe desired

shaft'5. The shaft-of the rotor-36 is:diréctly ¢con- 70 ‘position against the impression cylinder 1. The -
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present invention ‘éomplies with “these require-
ments: in every respeet inasmuch as all of the
parts commencing with the gear $:and including
the electrical moter 13 are carried by and mov«
able with the shaft § of the printing roller 2, and
are therefore freely shiftable with the printing
roller, toward or away from the impression eylin-
der, without in any way interfering with even the
direct power line eonnection to-the motor 13:

Having thus described our invention with par-
ticularity, with referenee to the preferred embodi-
ment of the same, and having referred to certain
modifications thereof, it will be obvious: to’ ‘those
skilled in the art, after understanding our inven-
tion, that other ehanges and modifications may
be made therein without departing from the spirit
or scope of our Inventlon and we aim in the ap-
pended claims to cover such changes and modifi-
cations as are within the scope of the invention.

‘What we claim is:

1. In apparatus for varying the angular rela-
tion of a member during its rotation, the combi-
nation of a rotatable member to be driven, rotat-
able means for driving said member, a transmis-
sion drivingly interconnecting said driving means
and driven member; said transmission comprising
a pair of internal gears concentric with said
driven member, one of said gears being rigidly se-
cured to said driving means and the other being
rigidly secured to said driven member, planet
gear means in respective driven and driving en-
gagement with said driving and driven internal
gears and means freely rotatably mounting said
planet gear means about an axis of rotation ec-
centric to said pair of internal gears and rotatably
about an axis of revolution concentric with said
pair of internal gears; and means for revolving
said planet gear means about said concentric axis.

2. In apparatus for varying the angular rela-
tion of a member during rotation, the combina-
tion of a first rotatable member to be driven, a
second rotatable member to drive said first mem-
ber, transmission means drivingly connecting said
first and second members and comprising driving
and driven gears coaxial with said first member
and an intermediate planet gear in mesh with
said driving and driven gears and means for sup-
porting said planet gear freely rotatably about

an axis of rotation eccentric and parallel to said.

first member and about an axis of revolution co-
axial with said first member, and a rotary motor
having a stator and a rotor supported coaxially
of said first member and relatively rotatable with
respect thereto, said rotor being in driving en-
gagement with saidq planet gear supporting means,
whereby upon the operation of said motor said
planet gear is revolved about the axis of said first
member.

3. In apparatus for varying the angular rela-
tion of a member during rotation, the combina-
tion of a shaft to be driven, rotatable means for
driving said shaft, a first internal gear rotatably
fixed to said driving means concentric with said
shaft, a second internal gear rotatably fixed to
said shaft concentric therewith, & first planet gear
eccentric to and in driven engagement with said
first internal gear, a second planet gear coaxial
with and rotatably fixed to said first planet gear
and in driving engagement with said second in-
ternal gear, an electrical motor having a stator

and a rotor coaxial with said driven shaft and-

freely rotatably supported from said rotatable
driving means, eccentric drive means in driven
engagement with the rotor of said motor and pro-
-viding an eccentric axle support on which said

planet gears are frecly rotatably journaled, where-
by upon rotation of said rotor :said planet gears
are:eaused to revolve about the axis of said driven
shafy to thereby effect relative -angular adjust-

8 ment of said driven shaft'and driving means; and
means’ resisting’ the: torque redction exerted on
satd motor stator during the rotation of said ro-
tor tothereby prevent the rotation of said stator.

47 In: apparatus for varying-the angular rela-

20 ji0n of: & drive shaft: relative to a drivershaft
-during rotation of.said shafts; the combination
of a shaft:to be driven, a’ drive shaft, a:-drive
gear driven-from: said -drive shaft and freely ro-
tatably ‘journaled “about: said- driven . shaft, a

15 transmission Housing rigidly secured to said drive
‘gear for rotation therewith; s first internal:gear
mtatably carried by said housing ¢oncentric with
‘sald’ driven shaft, a:second internal gear rotat-
ably carried by said driven shaft concentric

20 therewith and rotatable with respect to said first
internal gear, a first planet gear in mesh with
said first internal gear, a second planet gear in
mesh with said second internal gear and rigidly
fixed to said first planet gear for rotation there-

25 with, means for freely rotatably mounting said -
planet gears about a commeon axis of rotation ec-
centric to said driven shaft and about a common
axis of revolution concentric to said driven shaft,
an electric motor having a stator freely rotatably

30 supported from said transmission housing con-
centric with said driven shaft and having a ro-
tor rotatably supported concentric said driven
shaft and in driving engagement with said planet

~ gears for revolving the same about the axis of

33 said driven shaft, and weight means suspended
from said stator for resisting the torque reaction
resulting from the rotation of the rotor when the
motor is operated and thereby preventing the ro-
tation of the stator.

40 5 In apparatus for varying the angular rela-
tion of a drive gear relative to a driven shaft dur-
ing rotation of said shaft, the combination of a
shaft to be driven, a drive gear freely rotatably

45 journaled about and carried by said driven shaft,
a transmission housing rigidly secured to said
drive gear for rotation therewith, a first internal
gear disposed within and fixed to said housing
concentric with said driven shaft, a second in-

50 ternal gear rotatably carried by said driven shaft
and concentric therewith and rotatable with re-
spect to said first internal gear, a first planet gear
in mesh with said first internal gear, a second
planet gear in mesh with said second internal

55 gear and rigidly secured to said first planet gear

- for rotation therewith, a crank shaft freely ro-
tatably mounting said planet gears about a com-
mon axis of rotation eccentric to said driven shaft
and about a common axis of revolution concen-

80 tric to said driven shaft, said crank shaft having
its opposite ends freely rotatably mounted about
its central axis in journals respectively support-
ed by said housing and said shaft, an electric
motor having a stator with a housing therefor

g5 Ireely rotatably supported from said transmis-
sion housing concentric with said driven shaft
and having a rotor rotatably supported concen-
tric said driven shaft and in direct driving en-
gagement with said crank shaft for revolving

7o said planet gears about the axis of said driven
shaft, and means for preventing the rotation of
said stator.

6. In apparatus for varying the angular rela-
tion of a drive gear relative to a driven shaft dur-

75 ing rotation of said shaft, the combination of a
shaft to be driven, a drive gear freely rotatably
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journaléd ‘about’ said ‘driven:shaft, a-transmis-
sion housing rigidly:secured to:said drive gear for
rotation . therewith:’;and: exténding: outwardly
therefrom; a-first-internal gear rotatably. carried

by said - housing : concentric ~with ‘said* driven:

shaft, :a-sleeve: within said: housing: and-concen-
tric said-shaft with its:inner end fixed to said
shaft; a. second internal gear rotatably .carried:-by

the outer end. of said sleeve and .concentric with'

and.rotatable with respect:to-said :first: internal

10

gear, a planet gear-wheel in-mesh with said first

and said second internal gears for drivingly con-

necting the-same; a crank:shaft freely rotatably.

mounting said: planet gear about.a common axis -

of. rotation eccentric to.'said-driven .shaft.-and
about:a common axis of revolution: concentric to
said driven -shaft;-a journal. support rotatably
carried by- said - sleeve - for: supporting the inner

15
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_end-of. said:crank:shaft;.a-journal -support rotat-

ably: carried by -said -housing .for.supporting -the
outer:end of said. crank shaft, an:electric. motor
having ‘a: housing freely rotatably ;journaled in
the outer:end -of; said transmission housing con-
centric :with said driven:shaft:and having.a rotor
rotatably supported:concentric.said- driven shaft
and. .drivingly connected to-said-crank .shaft for
revolving.said. .planet gear-about the axis-of-said
driven:shaft, said motor having fixed-connections
with:.electrieal -supply-lines;-and ;weight -means
suspended: from. said-motor :housing for ‘absorb-
ing ‘the: torque: reaction resuiting:from the rota-
tion-of the-rotor when, the motor is operated -and

-thereby preventmg the rotatlon of the motor

housmg

RUDOLF HEBERLEIN
. AUGUST KUNZLE.




